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EDITORIAL CONTENTS 


Due to my enforced absence from home, Committee members addresses page 1 
working for a while in Northern Ireland, this 
issue of your journal is not only late, but Editorial page 2 
smaller than usual. So may I first apologise 
for this state of affairs and promise you that Second World S S T V Contest page 3 
all will be well in the future. And after all, 
26 pages isn't too bad is it? A couple of years The C Q-T V S.P.G, page 4& 
ago you were lucky to get 12% 

A Multiburst Generator page 13 

The next C Q - T V will be a real bum- 
per issue as it will precede our next Convention, Ideas for Amateur Colour Part 1 page 15 
a bi-ennial event as you probably know. The 
venue this year will be the ITA Headquarters in Integrated Circuits Part 7 page 17 
Knightsbridge, London, and the date a weekend in 
September. We'll let you iknow the exact days Further notes on the G60U0/T page 22 
in plenty of time. All the usual events - dis- Modulator. : 
play of members equipment (why not bring your 
gear along?), lectures on atv topics, the Club Postbag page 23 
Ceneral Meeting and of course, the opportunity 
to meet all those G6s and others who like your- Club Constitution page 24 
selves, are interested in amateur television. 

Members' adverts pare 25 

Only those who have paid their sub- 

scriptions can come of course! Last year we sto- Club Sales page 26 


pped sending C Q - T V to 200 "members" who had-~ 
n't paid up. You should have heard the howls 

of protest! So if you intend to come to the 
Convention, or still want to receive CQ -TV 
or just want to remain in the Club - send off 
your subscription renewal NOW, There's a form 
included with this magazine; use it! 


In this issue you will find Part 1 
of a series of articles by G6ADK/T Nigel Walker 
entitled "Ideas for Amateur Colour! Nigel hopes 
to introduce the theory and practice of colour 
television in a straightforward manner such 
that we can all understand the system suffic- 
dently well to build our own equipment, or at 
least comprehend other peoples' gear. This . IN THE NEXT ca - TV 
series will spread over several issues, as,‘the 
subject is a vast one, but each individual 
topic will be covered completely in one part. 
Next time the subjects will be signal decoding 


together with the amateur colour station. Details of the 1972 Convention. 
May I draw your attention to page Colour for the Amateur Part 2, 

24 and the notes printed there on a proposed : 

change to our Constitution. This change will All the regular articles again. 


only take place if a majority of members con- 
sider it to be a useful change and are pre~- 
pared to vote that way. So please study it 
carefully, and at the Club's General Meeting 
vote the way YOU think things ought to go. 


THE EDITOR 


<_nd World SsTv 


eq elettronica Magazine proposes the 2nd World Slow Scen Television 
Contest. 

The purpose of this Contest is to promote increased interest in the SSTV 
mode of operation as used by Radio Amateurs. 


1) PERIOD OF CONTEST 
tst 15,00 - 22,00 GM! February 5th, 1972 
2nd 07.00 - 14.00 GMP February 13th, 1972 
2) BANDS 
All authorized frequencies. 
3) MESSAGES 
Exchange of pictures and number of the message. 


4) EXCHANGE POINTS 


8. A two way contact with a station receives one point. (Total 
points will be the number of individual stations contacted). 


b. No extra pointe for the same station contacted on different bands. 
c. A miltiplier of ten points for each Continent and of five points 
for each Country (ARRL list) worked is given. 
5) SCORING 
Total exchange points times the total of the multipliers. 


on 
~ 


LOcs 


Logs will contain date, time, GMT, band, call sign, message number 
sent and received, points. 


7) PRIZES 


ist A free 12 month's subscription to cq elettronica Magazine. 
and A free 6 month's subscription to oq elettronica Magazine. 
3rd A free 6 month's subscription to cq elettronica Magazine. 


Special SWL prize. 


8) All logs must be received by March 20th, 1972. 
Send them to: 
Professor Franco Fanti 
via A. Dallolio 19 
40139 BOLOGNA Italy 


THE CQ:TV SPG 


A TRIPLE STANDARD MONOCHROME SPG 
by A.W. Critchley Dip El, C Eng, 


There have bean so many requests for further 
information about the SPG, and the Msins-looking system 
in particular, that this third part has been added to 
what was originally intended to have been a two-part 
article. 

This third (and last 7) part contains some minor 
corrections and discusses various points sbout the SPG, 
its Power Supply and the Genlocking syatem. There are 
asiso details of an improved Genlocking system, a Mains— 
locking system and a Comprehensive locking system which 
allows for miltistandard Genlocking, Field Superlocking, 
Mains locking, Field Pulse locking, Crystal Control or 
free-running. 


Errors in previous parts. 


CQ-TV 75 page 4 fig.1 2 pin 5 is shown joined to 
pins 9 and 13, These should be 8 and 13 as the 
printed circuit in CQ-TV 74 shows. In fact, neither 
8 nor 13 ie required to make the SPO work - they are 
blank pins conveniently used. 

CQ-TV 75 page 5. Composite Synce ...second of the 
three, five-unit pulses. 

CQ-TV 75 page 7 fig.5 waveform B. For N11C read W118. 

CQ-TV 75 page 10, Table. The 405 pulses should be :- 
20.25, 39-95, God, 7-9, 125, 18, 9.59 505, 4.0, 8.0, 
ate., from left to right. 


CQ-TV 76 page 16. Line Ident, paragraph four. ...high 
and low on slternate half lines. “ 

CQ-TV 76 page 16. Line Ident. Por W132Q pin 8 read 
N135Q pin 9. 

CQ-TV 76 page 18. 405 UK version. To make it quite 
clear -— R33 and R34 sre deleted, D15 and D16 are 
deleted. W1A pins 1 and 2 need not be connected to 
anything. 

CO-1V 76 page 22, fig. 12. 
linked and not 5 and 27. 
correct. 


Pins 9 and 27 are to be 
The text on page 20 in 


Further Notes 


The printed clrouit board for the SPG ia available 
from the author at a cost of £1.75 end is reudy-drilied 
in fibreglana, It is offered more or less at cost 
price as a favour to members of the BATC and postage 
would be appreciated. 

Various modifications mentioned in CQ-TV 76 have 
now been incorporated and so the diagram in CQ-TV 76 
now differs from the actual board. This diagram ia 
aa near an accurate reproduction of the origins! as 
could be achieved with the printing processes involved 
in the production of thie magazine. 


using TTL. 


MIERE. Part 3. 


The cout of building the SPG work» out at about 
£10 but can be chesper if rejeot types of IC are used. 
However, it in difficult to remove dud ICs from the 
SPG board without damaging the track, so test the ICs 
first in some simple circuitry. 


The SPG takes 330 mA if not terminated. This rises 
to 405 mA upon terminating all four outputs in 7M. Ths 
Genlock system adds another 100 sA and the Colour extras 
some 50 mA, The total current is then sbout $50 mA at 
five volte, 


There 19 some 20 oV of 'shash'(-40 48) maximim when 
terminated and considerably more when not. No low 
frequency tilt was measurable. The pulee risetimes are 
about 15 ne a8 no form of filter is included to slow 
them down. A simple filter te described inter on in 
this article, 


It is not possible to obtain the CCIR standard of 
4-volt pulsea into 75 2 as an 8 volt source is necessary. 
Some sort of transistor output stage would be required. 


The owitching system for 495 does not seam to be 
too clenr. Figure 4 in CQ-TV 76 showed the rear view 
of the otandards switch. Pin X should go to the 
normally open contact for 405 UK. For 405 BQ it should 
not be wired at all. The normally open and normally 
closed contacts of the switch may then be either joined 
together, or pins J and L linked. Also for 405 UK 
pin B must te joined to pin #. For 405 BQ pin H must 
not be joined to anything. 

These connections will sliow the selection 
three standards on the switch - 405 UK, §25 and 
405 BQ, $25 and 625. 


of 
625 or 


For 405-only versions R10 and Rll may be combined 
into one resistor, 210, of 1.3 mm. Link A to © then 
need not be fitted 


If the counters are not switched they will count 
by 1,7,7,9 and 8 for N5 to NO respectively, giving 
3087 lines interlaced with 8 Equalising pulses, 8 Broad 
pulses and 6 Equalising pulses, he field rate is then 
about 10 Hs, 


The Belgian standard of Line Ident calls for a 5 ps 
pulse st 7.8 Kis with the leading-edge at Line Sync start. 
This variation can be obtained by the additional circuitry 
shown in figure 1. The existing Line Ident square-wave 
is used to trigger an R-S bistable formed from NGi-gates. 
The other input to the bistable is Line Drive. The pulse 
from the bistable is fed to two gates in parallel which 


provide a 75 1 feed. 
CQ-TV 75 page 17. 


Por details of the NOR-gate see 


Pig. 1 System for Belgisn Line Ident 
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BELGIAN LINE IDENT 


The frequency range of the master oscillator has 
been found to be mainly on the low side. To remedy 
this BR} should be increased to 2.7 EN from 1.8 kn. 
Control of the frequency range is rather coarse and 
this can be improved by increasing 81 from 6.8 KN to 
15 2 to give a range of t+ 6 % (60 to 68 us). However, 
if the Genlocking system is to be used it may be as well 
not to modify this value to allow for a different free— 
running frequency when the Genlocking system is added. 
It would, with the improved Genlocking system shortly 
to be described, be an advantage to bring RV1 out to 
the front panel on wires as this control then doubies 
as the Line Phase control as well as the Master Osoillater 
control. 


The anti phase-modulation resistor, R44, generally 
seems to be of the order of 360 M rather than 300 
and the value seems to be fairly critical to set with any 
grest accuracy. Luckily the effect of phase—modulation 
on normal pictures is slight. Since the setting of the 
Master Oscillator control alters the value required of 
R44 for complete cancellation, this control should be 
centrally placed whilst adjusting R44. 


When the Genlock system is in use it is found thai 
the free-running frequency of the Master Oscillator is 
net the same as it is without the Genlocking circuitry 
attached. To minimise the difference a 3.6 KN resistor 
Should be fitted betwean the d.c. feed to the oscillator 
and earth. 


A very narrow spike was discovered in the Field Drive 
output of malti-standard versions of this SPG due to the 
effects of the stray capacity across D15 and D1é in 
conjunction with 833 and 834. ‘This spike appears between 
the first snd second portions of this waveform — see 
CQ-TV 75 pags 6, figure 4, waveforma D to G — because the 
second and third portions are delayed with respect. to the 
first. Normally the spike would not be troublesome and 
co-axial cables etc. would remove it but when the Mains 
Locking system (to be described shortly} is used with 
the SPG then the spike cause problems by falsely triggering 
a bistable. The cure is to add a 100 pF oapacitor from 


pin K to pin A (earth); this delays the first part of the 
Field Drive waveform to match the rest. 


Figure 3 shows a simple output filter. This n-filter 
slows down the rise-times of the output pulses to about 
200 ne and the output must be terminated if it is used. 
Normally the ordinary outputs from the SPG are quite good 
enough for amiteur purposes. An inductive type of filter 
ais required in order to try to obtain a Gaussian responce 
i.e, symmetrical, to the edges of the waveforms. 


Fig.3. x-section, Low-pass Filter 


75 


OUTPLT RISETIME APPROX 2o0 nS, 


The pulse output stages generally seem to give only 
1.9 volts instead of 2 volts into 75.2. This can be put 
right by decreasing R35 to 42 to 279. 


The pulee output stages may be modified to provide 
a.C, aoupled signals, This reduces the d.c. loading 
of the 75.9 resistors on the ICs and thereby the supply 
current by some 50 mA. fo do this the resistors R35 
to R42 should be increased to 110%. ‘The capacitors 
required are then; 6.8 pF for Line Drive, 330 pF for 
Firpild Drive, 2090 pF for Blanking and 100 uP for Syncs. 
These values give ai % tilt in the longest part of the 
waveform so for Amateur purposes smaller capacity values 
would te satisfactory. For Burst Gate the capacitor is 
2,2 pF and the resistors 110 9 tut for Line Ident, because 
the waveform is a squarewave, the resistors need to be 
only 68 2 and the capacitor 47 pF. See also the article 
on ICs in this issue. 


Fig.4 A.c. coupled Pulse Outputs 
On, 
@ jm Ret 
75.2 
on 


If the SPG is correctly set for 625 lines, then upon 
switching to 405 lines the Line Drive becomes 4 ps, Line 
Blanking 11.3 us, Line Sync 4 ps and there is no Front 
Porch - everything else is correct. However, all the 
pulses can be set correctly by means of the controls, 
The ranges of these preset controls can be better 
optimised between standards if the following changes 
are made :— 


Broad Pulses. Decrease C5 from 1 n¥ to 820 pF. 

Front Porch. Decrease B9 from 10 KM to 8.2 kN. 

Line Blanking. Increase C8 from 2.2 nF to 2.7 nF. 
Line Drive (& Sy). Decrease R16 from 10 KN to 4.7 KO. 
Equslising Pulses. Decrease R18 from 3.9 KM to 1.8 kN. 


lower Supply 


Zener diode stabilisation in the power supply is not 
as good as it might be because tha current through the 
diode is too low. To increase it, decrease the 8.2 kn 
resistor to 3.9 Kf and the 2709 to 100. This will 
improve the sero-to-full-load regulation to + 0.2 %. 


The yoltage-setting control gives a range of 4.4 to 
5.6 volts. Ripple is about 15 mV (-50 dB), ‘The 
regulator will function properly only if the input d.c. 
voltage is greater than some 7.8 volts. This is as 
measured at the bottom of any ripple across the input 
‘smoothing capacitor. he average d.c. voltage therefore 
needs to be of the order of 9 volte (with 2000 uP or so) 
and an input of 12 volte is recommended. ‘This may seem 
fo be high compared with the output voltage but the 
tegulator transistors must have a working margin. ‘The 
3-volt drop across regulator transistors is often 
ignored with higher voltage supplies with the consequence 
that it is forgotten when a low-voltage supply is to be 
used. 


The heat dissipated by the 2N3055 is easily handled 
by a heat sink of some four inches square in free air, 
but the SPG box can be used although some master oscillator 
frequency drift (or Line Phase drift when genlocked) oust 
then be expected, 


This regulator has been tested with an inpit range 
of 7.8 to 50 volts at greater than 2A and the regulation 
wes t 1.5 % for this input range, but the normal input 
niaximaim ie 24 volts because of the amount of heat that 


the 213055 has to dissipate. In any case the transistors 
are not intended to be used at 50 volts. 


Take care that the input smoothing capacitor is 
adequately rated for the secondary voltage and in 
particular is physically large enough to handle the 
high ripple current without overheating. 


For those who do not want the bother of making a 
regulator there is an excellent IC made by 53G65-Fairchild, 
This is the LOOSTI and is a 5volt regulator in a TO3 
ease, It will deliver more than 600 mA with a voltage 
regulation of 0.1 % and has overload and short-circuit 
protection. No components are required other than a 
i0 pF capacitor each side of it for decoupling purposes. 
The input voltage range is 8 .to 20 volis, and the price 
about £1.2. : 


Colour Circuitry 


Figure 5 shows improved circuitry for the additional 
colour pulse generators, The control ranges have been 
faltered to give better control and the output stage is 
now @ single gate for Burst Gate. Line Ident, however, 
is kept with two gates because of the higher power 
requirements in driving a squarewave into 75 Q. 


Genlock System as in CQ-TV_76 


The two switches were intentionally wired in series 
so that Field Superlocking could not be performed without 
also Line Genlocking. 


The range of the Line Phase control can be improved 
by changing the 2.7 nF capacitor to 3.9 nF and the 10 
Tesistor to 4.7 MM. A 3.6 KM resistor should be added 
Prom the output d.c. oscillator feed to earth. 


It may be necessary to increase the input capacitor 
from 1 uF to 6.8 pF to avoid troubles during the field 
group period. 


Fig.5 Improved Colour Circuitry 
rs 
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In the Superlocking system the 1.5 me period is in 
fact 2.2 ms — it has to be longer than the field group 
period so that only one reset pulse is produced per 
field by this monostable. The period could be reduced 
to some 600 ns by decreasing the 220 n¥ capacitor to 100 nF, 
However, the system is prone to interference in the form 
of narrow noise pulses and to reduce this trouble the 
monostable period should be made even longer — some 15 ms 
or so. It cannot be made the whole.20 me otherwise the 
tmonostable mistriggere. 


The 3.5 pe monostable may be more convenient to make 
with 4.7 nF and 680 9 instead of 6.8 nF and 470 ©. 


Some trouble has bean found with the bistable being 
Spurlously triggered by interference spikes on the supply 
and to minimize this the 7473 should be decoupled by 
109 nF, or greater, as close to the IC as possible. 


The Line Genlock system can be used for 495 if the 
half-line delay period of the monostable is increased. 


The actual delay for 525/625 is about 42.3 us. For 
405 it has to be about 115.2 pe (i.e. 98.7 + 18 - 1.5) 
and so the timing capacitor should be increased to 10 nF. 


Simpler Line Genlocking System 


The existing genlocking system is inconvenient in 
Several respects - not least because the monostable 
period has to lengthened for 405 use. If a half-line 
delayed pulse could be obtained from the SPG directly 
then there would be no need for the monostable. This 
can be done relatively easily as figure 6 shows. 


To do this, the SPG has to be modified slightly 
and the details are :— 


Delete C13 and its link to the plug pin 7. Join pin 7 
to N2Q pin 1 to provide the twice line-frequency pulses 
which give the timing of Line Sync leading edge. 

Break the Line Blanking feed from N14 pins 2 and il to 
the plug pin 13 and instead join the plug to N13BQ pin &. 
This gives the line-frequency gating with a half-line 
difference. 


These modifications have been done to the printed 
circuit board supplied by the author but are not present 
in the layout shown in CQ-TV 76. 


Pig. 6 Simplified Line Genlock 


Le Ly + Mine 


The interlace bistable N13B determines which of 
the twice-lins pulses forms the line frequency. The 


unused twice-line pulses do no except during the 
field group period). It just so happens thst these 
twice-line pulses sre half so line out of phase with 

the ones that are used. Here,then, is a pulse source 
almost exactly right for the Genlock system. All thnt 
has to be done is to make the pulses at line frequency. 
This is dons by using the output of the interlace 
bigtable N13PQ pin & snd # feed of the Broad Pulse gon. 
WeQ pin 1 into a two-input NAND-gate. The output pulee 
is at line frequency with the timing of the leading-edge 
of Line Syne plus half a line - whatever the standard. 
This pulee is used to trigger the bistable directly to- 
gether with the external line frequency source, 

The external Syne source has, of course, got the 
twice-lins pulses in it and theses mst be removed so 
as not to upset the line-locking during the field 
period otherwise a kink will be made in the vartiocals. 
They are removed by using s monostable with a period 
longer than half — line, Thie monostable is made a 
eaimple type in order to take advantage of the fact that 
with such a monostable when the input period is only a 
bit longer than the desired monostable period then the 
output from the monostable is shortened. This happens 
because the timing capacitor does not have time to fully 
diacharge before the monostable is triggered again. 
Thue, if the period is set to be greater than half a line 
on 405 it will reduce somewhat for 525/625 without the 
twice-line pulses getting through on either standard. 
Tho values of figure 6 provide 55 ps on 405 reducing to 
45 po on 525/625. ~both greater then = half-line. 

There is a snag, of course, and that is that the 
Broad pulses, being iow for a long time, paralyse the 
input gute of thie monostable and the feedback is thus 
prevented from causing the required snap action daring 
theme pulses only. This causes the desired frequency 
Gelection of the pulses to go astray. However, thie is 
simply overcome by the use of a differentiating network 
in the input to the monostable to remove the d.c. effect. 


Contre] of Line Phaze is now solely by the Master 
Oscillator Frequency control and this control should 
now be brought out to the front panel. 


Mains Locking 


This can be achieved by modifying the time-conotanta 
of the Genlocking system as mentioned in CQ-TV 76 but fig. 
7 shows a simpler and better method. 


Fig.7 Mains Locking 
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The 50 Hs input from the power supply is used to 
overdrive a transistor amplifier so that equarewaves are 
are obtained at the collector of the second transistor. 
The negative input swing from a full-wave rectifier 
system is removed by the diode to prevent damage to the 
first transistor. The cutput squarewave is unsuitable 
for driving the bistable system directly as it contains 
Sloping edges with R.F. oscillstions on them. The effects 
of these oscillations are removed by the use of a simple 
monostable which, in effect, covers them up. The output 
of this monostable, which is about the width of Field Drive, 
is then used to trigger the bistable via a control gute. 
The bistable output waveform in normally square as the 
mains pulse and the SPG Field Drive pulse are set to be 
half a field apart. The output time-constants are 
necessarily large and provide for a pull-in range of 
about = 5 % in frequency with s maximum time of 4 seconds 
to frequency lock and 12 seconds to phase lock. There 
is s line wander of about + $ line. Removing the mains 
source allows the SPG to run st ite own frequency because 
the biatable then makes a 25 Hz squarewave instead of a 
50 Ha one. 


A modification to the SPG ie necessary to remove a 
spike from the Field Drive waveform an mentioned earlier, 


This takes tha form of a 100 pF capacitor from pin K to 
pin A (earth). 


Fig.6 Simple Sme Separator 
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A simple, tut effective, Sync sepsrator for use with 
the genlooking system is given in figure 8. It consists 
busically of s clipper, Ti, followed by an emitter—foll- 
ower T2, ‘The input bisssing resistor is made large so 


that the the base current is low and Tl conducts only on 
the tips of Synes, i.e. Tl is acting us a d.c. restorer. 
A pull-up resistor further helps the action with low 
signal levels. The Zener diode is for protection of 

TL only and may be omitted if the input signal never gets 
greater than 4 volts pp. The second Zener diode is in- 
cluded only to clip off some picture content when the 
input signal is low. It too may be safely omitted but 
the input handling range is then worsened by some 6 dB. 
The 100 p¥ capacitor is included to remove subcarrier 

or high frequency noise. The normal input range is 
212 45. 


Multi-standard Field Superlocking 


The present system of Field Superlocking - as shown 
in CQ-TV 76, page 24 - will not work with 405 UK pulses, 
or with systems where Pield Sync is one long pulse, as, 
for exemple, it may be in some cheap industrial TV cameras 
or Video Tape machines. This is because there are no 
Equalising pulses to be detected. Some form of a Broad 
pulse detector is therefore required. 


Rig 9. Multistandard Superlock 


This is made possible by the use of the cirovit shown 
in figure 9. ‘The presence of a Broad pulse is detected 
by observing the absence of a Line Sync pulse trailing 
edge after a given time. For 405 UK this time is some 
10 to 40 ps. For convenience in the circuit of figure 
9 the period is made 12 us by the use of a monostable 
triggered from the leading-edges of Composite Syncs. 
This has to be done either through s differentiating 
network or from the output of the 3.5 ps monostable 
because the simple monostable suffers from poor output 
pulse shape if the input period exceeds the monostable 
output period. This is due to the input signal preven- 
ting the feedback action from occurring. In this case 
the output is required during the Broad pulses which are 
longer than the 12 us pulse. The 3.5 ps feed is used 
in this mlti-standard version so as to save components, 


The output of the 12 ps pulse is differentiated to 
obtain the trailing edge and thie is gated with positive 
going Synes so that duringeach Broad pulses only,s pulse 
is provided at +12 pe. This pulse is then used to 
trigger the 1.2 ms monostable which, because it has such 


a long period, makes only one such pulse per fivld. 
The leading edge of that pulse is differentiated to form 
the SPG reset pulse of some 4 ps width - see Sigure 10. 

The previous system of detecting the equalising 
pulses is also used to provide a second feed to the 1.2ms 
monostable. 

If, therefore, a system with equslising pulses ts in 
use the monostable receives pulses from these equalising 
pulse trailing edges and also from the broad pulses. 

All but the first of these pulses is ignored and that one 
is from an equalising pulse giving correct resetting. 

On 405 UK no pulses will be generated by equalising pulees, 
because there are none,and so the first pulse is a broad 
pulse - at +12 ps. As long a3 the resetting pulse 
finishes during the first half line after its start then 
all will be well. 

If 405 with equalising pulses will never be used then 
the 1.2 ms period may be reduced to 600 ns or so by making 
the 2.2 pF a 1 pF. 

Incidentally, this circuit makes an excellent field 
syne separator for monitors, etc.; especially for Slow- 
Scan use when the time constants will need to be greater. 
The field sync pulse need only occur once in the form of 
a longer pulse than the line pulses. 

The resetting pulae system just descrited is auto 
matic with any standard. For single standard versions 
only the appropriate portion of the circuit merd be ured. 

Simple moncstables are used throughout because none 
of the periods involved is particularly critical and ep 
the use of the 74121 is not justified. 


Improved Field Superlocking 


The present system of Superlocking as just described 
is susceptible to interference in the form of narrew 
pulses because of the method of cperation of the detection 
circuitry. If the period of the 1.2 ms monosteable could 
be extended then the interference effecte would be rather 
less, Ideally the period shculd be 20 ms but this is 
not possible with a simple monostable as it misfires nn 
causes more trouble than it prevents. 


Fig. 10 Improvement 
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Another method is therefore employed which uses on 
R-S bistable. See figure 10. The bistable is set by 
the first Hqualising (or Broad Pulse for 405 UK) as usual, 
and reset by a pulse as near 20 ma later as can be made 
by simple meane. This partioular pulse is in fact the 
leading edge of Field Drive from the SPG some 19.996 ms 
ister, or 4 4s earlier from the previous field. The 
bistable thue generates = 4 us pulse and the trailing 
edge of this pulse is used to provide the SPG reset—pulse 
by differentiation. So for 19.996 ms the bistable, and 
hence the SPG also, is immme from any interference after 
the firat Equalising pulse. During the 4 ys interference 
can set the bistable and thus make an SPG reset pulse but 
this pulse will not have any effect on the SPG because 
the counters, atc., will have just been internally reset 
and for the next half—line do not change their states, 
i.e. they are being reeet into the state that they ore 
already in, hence, no effect on the SPG. ‘The system is 
therefore, to all intents and purposes, immme to any 
interference in the form of pulses. 


How then, does it get into the correct phase ? When 
the external source is first applied,the first pulae to 
be detected, whather noise or Hqualising, sets the R-S 
bistable and thereby produces a reset pulse for the SPG. 
This then resets and starts the field sequence. ‘The 
leading edge of Field Drive then resete the R-S bistable, 
but now the bistable is left in the opposite state to 
normal and ie thus open to be set by any pulse during the 
next 20 ms. If this pulse is the first Equalising pulse 
then the R-S bistable reverte to normal and noise is 
ignored. If the pulse was 4 noise pulse then the SPC 
phase would be aet incorrectly and the next field would 
still be open to resetting pulses. Eventually a first 


Equalising pulse will get there first and all will be 
well. 


Pig. 12 Pulses an initial reset ted 


There are, of course, some snags to this otherwise 
perfect system, I? the external signal starts up with 
any Equalising, or Broad, pulse other than the first, it 
is possible for the SPG to remain in this incorrect 
phase. Thin is overcome by the use of a long-puise 
generator, which could be a 1.2 ms monostable, as before, 
or an R-S bistable. The problem is how to turn off 
auch a bistable. The answer is to obtain the trailing 
eige of Line Sync, which doss not commence until after 
the field group period is over, A three-input NAND-gate 
is used to foammthis and is fed with the 3.5 us and 12 ps 
pulses and differentiated Synos. The first two pulses 
create a period from 3.5 to 12 pa which is the only time 
that the third input can have an effect in. The only 


trailing edges which occur during this are those of Line 
Sync. See figure 13. ‘The B-S bistable thus makes 5 
pulse of duraticn a half-line longer than the field group 
period. (Any interference at other times during the 
field results in s pulse which is always less than one 
line period) 


Because of thie pulse, it is now possible for the 
SPG Field Drive leading-edge pulse not to reset the 
20 ms biotable if the Field Drive starts during the 
long pulas. The long pulse must therefore be differen— 
iated before feeding the 20 ms bistable. The duration 
of this pulse must be shorter than the one from the 
Field Drive pulse so that the 20 ms bistable is left in 
the correct state by the Field Drive input, otherwise 
the SPG would be prevented from resetting at all. 


The need for this critical state of affairs can be 
eliminated, however, by the use of a third R-S bistable 
Which detects the presence of both pulses and removes 
the long pulses from the 20 ms bistable thus allowing 
the Field Drive input to leave the bistable in the correct 
state. This is showm in figure 15. 


Fig. 15 Removing long pulse from R-S biatable 
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The output from bistable gate 1 will be high at all 
times outaide the long pulee because this pulee ia low. 
Gate 2 therefore passes the input long pulse to the 20 m 
bistable gste 3 which transfers it to the output gate 4 
and then to the SPG in the form of a reset pulse. 

If the Field Drive pulse starts within the long pulse 
gate 1 will change state because the long pulse is then 
high. Gate 2 output will thus go low and gate 2 output 
will go high. This removes the long pulse low from 

gate 3 and the 20 ms bistable is allowed to change state 
because the Pield Drive lending-edge pulse is still there. 
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This situation remains until the long pulse again goes 
low when the output of gate 2 goes high and so the 20 ms 
bistable is not affected. The next input pulse will 
trigger the bistable, however,and result in a reset pulse 
to the SPG, This pulse may occur before the Field Drive 
pulse, in which case the SPGQ changes its field phase to 
match, It then takes one more field to become immune 

to interference. If the reset pulse occurs after the 
Field Drive the SPG is made immine immediately. 

Figure 16 shows the action. 


Fig. 16 Field Drive during a lon, ise (exaggerated 
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This arrangement works very well and the system is 
stable unless the first Equalising pulee is omitted. 
The SPG then resets to the next such pulse and on the 
subsequent field goes back to the correct phase. It may, 
however, not get back quickly enough to avoid some inte 
ference arid thie results in a slow field roll into the 
correct phase. This only happens when the interference 
is heavy and the Line Genlock is on the point of not 
holding. The effect is like a proper field genlock but 
only happens in one direction. 


The alternative to having this system is to fit a 
witch on the Superlocking facility and turn it off when 
the phase is correct. 

Fig. 17 Complete system for multi-standard Field 

Superlock system, inoluding ‘lockout! 


The combined noise ‘iockout' and Broad pulses detection 
aystens enable the Superlocking system to work on 405 UK 
pulses as well as on 525 and 625 pulses. With a few 
slight modifications it will work with Slow-Scan systems 
too, where the vertical sync pulse is one long pulse. 
Of course the Slow-Scan SPG would have to be a similar 
type to this SPC. ‘The road pulse detector also forms 
the basis of a Field Sync separator for use in Picture 
Monitors, etc. 


COMPREHENSIVE LOCKING SYSTEM 


This system caters for almost every possibility 
and is shown in figure 18. It looks rather fearsome 
at first sight but actually consists of the subsections 
just mentioned together with a common control system. 


Line Genlock and Crystal Oscillator source 


The Genlook system is basically the same as shown 
in figure 6 but with the addition of a retriggerable 
monostable (74123) which is used to detect the presence 
of the external signal that the SPG is to be locked to. 
If the signal is not present then the monostable is not 
triggered and the Genlock source is instead the Crystal 
Oscillator source - if the control system is selecting 
Genlock. If this source is also absent then the SPG 
free runs. The fail-safe to Crystel control is done 
so that an accurate line frequency can be maintained so 
that Video Tape Recorders are not upset by the change. 
Crystal Genlock is available as a mode of operation as 
is direct Crystal Control of the SPG. The latter {ts 
necessary for colour working. 

The 45/55 us monostable is run from the 3.5 pus 
monosteble output in the Superlocking system in order to 
eave having a differentiator and a gate. Two NAND-gates 
perform the changeover from video to crystal locking, and 
a bistable is included in the crystal source to provide 
lines frequency pulses. This bistable is not essential 
as the system will lock to s twice-line frequency source 
if necessary, but it is better with it. 

There is aleo a changeover system made with 2 7450 
(or 7451) which selects line, or field,-rate inputs to 
the Genlocking bistable (7473). The reasen for including 
this changeover is that if the two halves of tne 7473 are 
used for line-rate and field-rate locking at the same 
time, then the field half interferes with the line half 
due to the common packaging such that the Line Genlock 
is modulated by field. This causes 25 Hs sideways 
flutter of the Genlocked pictures by some or so and 
is quite noticable. This could be overcome by stopping 
the action of the field half tut the problem then ie that 
the output d.c. would no longer stay at the right value 
for free-running — and, having long time—constants, it 
would take a very long time to recover upon switching 
back to field-rate locking. So, in this case, only one 
bistable is useii and the input source is ewitched. 50, 
too, is the output after filtering. Both line and field 
time-constants are permanently attached because it does 
not matter which polarity of output is used for locking 
and so both sre employed, i.e. Q for line and Q for field. 


Field Superlocking 


Figures13 and 15 are incorporated into figure 18 
with no changes. 


Mains Locking 


The circuit of figure 7 is employed here with the 
addition of a 10 ms monostable for Field Phasing = 6 ms. 


There is also a changeover system to allow a Field Pulse 
to be used instead of mains as a locking source. On 
both of these inputs the long time-constant output from 
the locking-bistable is selected (see figure 19). 


Field Pulse Locking 


Here is an alternative field-rate input for use 
in situations where a mains frequency source may not 
be available, or when a Telecine machine may provide a 
field pulse, etc. The field phase control enables the 
SPO to be brought into perfect synchronism with such a 
pulse, 
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Fig.19 Control System Control System 
SWITCH POSITIONS The control of the Comprehensive Locking Unit is 


achieved by the use of a two-pole, eight-way switch, but 
the number of operational modes need not be as great as 
this. Simply omit those not reqired - and the corres—- 
ponding parts of the Locking Unit. 

Gatea are used to implement the switching logic so 
that the actual switching is minimal — two poles. It 
would have been cheaper not to have done it this way, 
but there would have been a lot of wires and switch poles. 
As well as being cheaper, it would have been more liable 
to errors during construction. 


Free-running 


In the free-running state the only parts of the 
locking system in use are the line-frequency (plus a 
half—line) and the Genlock bistable. This is done 
80 that the d.c. output remains at abcut the right 


voltsge to give the free-running frequency sl though 
Ewes OF ThE Six USED POSITIONS SHOULD iDeALLy pa the oscillator is not connectad to the voltage. 
HAE A {KSL ResisTOR TO +5V This then gives the least interruption to the SPO upon 


Switching to some other state such as Genlock, 
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Indicetion of Phased lines 


This is an optional extra and consists of a re- 
triggerable monostable fed from a NAND-gate. ‘This 
gate is fed with pulees of about 600 ns width from the 
two sources of Line Sync leading-edge so that if the 
pulses are coincident to within + 600 ns, the monostable 
i triggered. See figure 20. ‘The monostable output 
is arranged to turn on a transistor lamp driver.(A 74121 


would work, but gives dimmer indication since output is a.c.) 


A modification to the SPG board is required in order 
to te able to get the SPG Composite Sync feed. Break 
the earth track from the plug pin 21 and instead join 
pin 21 to N15 pin 6.(SPG earth pins should be 6, 22 & 32) 


Fig.20 Line Phase Indicator 


Indication of Field Phasing 


A similar method to that of the Line Phase Indicator 
ja used here, except that two indications sre provided 
for fine and coarse phasing. These sre to within + 1 
line and £ 7# linea (on 625). ‘Two sre used because 
Field Phasing i¢ more difficult to set than Line Phase. 


The retriggerable monostable is in this case the 
complete detector for the two wider pulses. See fig. 21 


Fig.o] Field Phase Indication 


Autoniatic Superlock 


se removal 


Thia refinement removes the Superlocking pulses after 
a few have been generated so that interference cannot 
cause false field resetting. This removal facility is 
not initiated until the lines are in phase. See fig. 22 


Fig.22 Automatic Superlocking 


Synchronous Genlock Switching 


Figure 23 shows a method of switching in, or out, 
the Genlock system during the Field Blanking period in 
order to minimise the visible effects of switching. 

The unused half of the 7473 J-K bistable can be used 
in thie application but the 7474 does the job rather bother. 


Fig.23 Synchronous Genlocki - Two Iiethods. 
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Printed Circuit for Genlock/Colour Board 


This board will shortly be available from the author 
for £1.75 plus postage. It contains srovision for all 
of the features of the locking systems described in this 
article, Not all of them need be incorporated, of course, 
+ the provision is there if required. 


The board is of the same general style ss the SFO 
bosrd and has the same dimensions. There is a small 
front psnel. 


Conclusions 


The SPO and its associated locking systems have been 
proved to be satisfactory in their performances for 
Amateur use and also for some prefessicnal Industrial 
Installations. 


The complete installation represents a considerable 
Baving in cost over a professional SPO with a performance 
not markedly inferior. The small sise and low power 
consumption make it ideal for mobile applications. 


The SPG and its locking systems were intended to be 
put together in the form of blocks with the minimum of 
interdependance and in this respect the design is quite 
flexible. 
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Miultiburst 


D.J. Long GG6ACH'T 


Where it is important for an amplifier 
to have a particular frequency response, it is 
usual to achieve this by "frequency-sweeping", 

@ process whereby individual tones are applied 
to the input of the equipment and the outnut 
measured, a series of results being noted down. 
These resulte are then used to draw a graph 
known as a frequency response. 


In television it is possible to per+ 
form this lengthy operation much more quickly 
by applying the tones consecutively along a 
television line, and ensuring that each tene 
has the same amplitude; a white bar is used as 
a low frequency reference. At the outout of 
the enuipment the response can be immediately 
Been a= an oscilloscope. The waveform ic known 
as “miltiburst" and is shown in Fig. 1. 


The Master Oscillator (1 and ¢ 7400) 
oseiliates on 3.3MH2 and is divided down to six 
times line rate; other outputs are obtained from 
along the divider chin. The 5MHz comes from 
anether oscillator locked te 3 times the 1.6MHz 
output. The Ring Counter clocks around so as 
th sample all the frequency bars, and white and 
line blanking, at six times line rate. The 
combined outputs are obtained from an 7430 
8 insut NAND gate. 


The 3 7400 feeding the Ring Counter 
clear inpute is ta make sure thet the counter 
only works with one '1' state going through. 


Syne is obtained by first narrowing 
the pulse from the line blanking period then 
differentiating the resuit and clipping. The 
two extra 7 7400 were to tidy up the edges of 
the sync waveform. 


The whole generator was built on a 
small piece of paxolin with the I.C.s stuck legs 
uppermost, and the circuit conventionally wired 
from pin to pin. 


The second -2 of the Master Oscillator 
i.e. 3.3MH2 to 1.6MHz was used, as with -3 the 
mark/space ration was not 50:50, and so the 0.5 
MHz output had to have the -2 efter the -3. 
Some adjustment of the sync forming values may 
be necessary to achieve ideal pulse widths with 


enerator 


z. 
+ Adjust C for line 


* blanking width 
to 7430 


Figure 2 Line Blanking Delay 


different I.0.s Line blanking is the interval 
divided by 6, which is a bit short; this does 
not matter as it is, after all, only a test 
Signal! However, if the correct tirings are 
required it is possible to delay the start of 
the white bar by adding another 7 7400 (see 
Fig. 2). 


Sources of supply for the 1.0.5 were 
New Cross Radio (Gldham Road, Manchester) for 
the 7400, 7474, and 7430 at Sp each, and Bi-Pak 
for the 7476. 


The unit has brought to light some in- 
teresting facts about the authors equipment, in- 
cluding his 'scopel 
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Ideas for Amateur 


Part 1 


There are probably quite a few amateurs 
who are interested in colour, but do not do any- 
thing due to lack of available circuits, or they 
may think that colour would be impossibly comp- 
licated and expensive. It is the purpose of this 
series of articles to give an indication as to 
what is involved in the reception and transmiss~ 
ion of standard 625 PAL colour. 


BASIC REQUIREMENTS 


As you all know, to produce a monochr- 
ome television picture, you produce all the nec- 
essary timings with the four standard outputs 
from an S.P.G. Well, for colour two additional 
pulse feeds are required, namely - burst geste 
and pal switch, 


Burst gate is « 2 volt p-p -ve signal 
which gates the subcarrier to produce a burst 
of about 10 cycles of subcarrier duration within 
the back porch period. §.G. (burst gate) starts 
5.6uS after the leading edge of line syne and 
has a duration of 2.5uS,. The bandwidth of the 
buret should correspond to that of the rest of 
the chrominance signal. More will be said about 
this later. 


P.S.(pal switch) ie a 1 volt p-p, 1:1 
Square wave which occurs at half the line fre- 
quency; when fed to appropriate circuitry, it 
shifts the phase of R-y subcarrier through 180 
degrees on alternate lines. 


Another feed required is a 1 volt p-p 
sine wave at subcarrier frequency (4.43361875MHz). 
For broadcast purposes this frequency has a set 
relationship to line frequency, this is done to 
produce subcarrier patterning which has the least 
objectionable effect on the picture. This relat- 
ionship is rather complicated, so for amateur 
purposes the subcarrier can be initially derived 
from a "free running” crystal oscillator. One 
way to achieve the relationship would be to 
receive a broadcast colour, and genlock the S.P.G. 
to the signal. 


Nigel Walker 
GG6ADK'T 


Colour 


ENCODING 

Fige 1 shows the block diagram of a 
PAL coder. This processes inputs of red, green 
and blue together with syncs to produce a comp- 
osite signal; the signal is just like a mono- 
chrome one except that there is subcarrier "sitt+ 
ing” on the vision, the p-p amplitude defining 
the saturation(amount) of colour. 


'Y', the luminance signal, is a full 
bandwidth signal which defines the brightness 
of the picture, exactly the same as in monochrome. 
It is obvious that whatever colour an object is 
it will reflect some light (think about monochrome 
cameras), so the luminance signal must be derived 
from proportions of red, green and blue. If you 
look at different coloured objects through your 
monochrome camera, you will find that some col- 
ours will appear brighter than others. Unfort- 
unately the red will look darkest due to the 
response of the vidicon tube, it will, however, 
be seen that the green objects, are much brighter 
than the blue. Thus the luminance signel is 
made up of differing proportions of red, green 
and blue. 


The actual equation is: 

¥ = 0.587¢ + 0.299r + 0.1746 
Matrix 1 adds the red, green and blue inputs in 
these proportions to obtain the Y signal. 


Matrix 2 subtracts Y from R and B to 
produce the two colour difference signals - 
(R-¥) and (B-Y¥). 


The low pass filters reduce the band- 
width of the colovr difference signals to that 
corresponding to the bandwidth of the chromin- 
ance signal, which 1.5MHz 3d5 points. 


The two modulators are the balanced 
type which produce a double sideband, suppressed 
carrier signal. It can be seen that the modu- 
lators are fed with subcarrier in quadrature 
(ie. 90 degrees phase difference). This means 
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that when the outputs are combined, they form 

a signal whose phase defines the hue of the 
colour (varying the ratio of the two compon- 
ents will give any phase of signal through 

360 degrees), and whose amplitude defines the 
saturation of the colour (the bigger the mod- 
ulating voltage, the bigger will be the modu- 
lated output). It can now be seen why colour 
difference signals are used to modulate the sub- 
carrier since, when there is no colour, R=Y¥ and 
B=¥, so (R-¥) and (B-¥) = O. Therefore no sub- 
carrier will be present on the signal, and hence 
no patterning will be visible. The 180 degree 
switch is another balanced modulator fed with 
P.S., this therefore reverses the phase of the 
R-Y component on alternate lines, 


The 8.86MHe filter removes the predom- 


LP FILTER 


LP FILTER 


18.0°MOD 


SYNC AMP 


inately second harmonic distortion from the out- 
puts of the modulators. 


Syncs are added to the luminance signal 
which then passes through a delay line, after 
which the chrominance signal is added to form 
the complete encoded signal. Finally, the com- 
plete signal is fed to a low pass filter (Band- 
width = 6MHz) to attenuate the intermodulation 
products in the signal. 


The chrominance passes through restr- 
icted bandwidth circuits and is thus slowed 
down relative to the luminance, therefore the 
luminance has to be delayed as shown. 


This series will be continued with 
Part 2 inC Q- TV 78 


6MHz L.P. 
FILTER 


8-86MHz 
FILTER 


Fig. 1 Block diagram of PAL coder 
NOTE: burst producing stages not included. 
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INTEGRATED 


PART 7. 


acrremey opecens mere. CIRCUITS 


Part 7 tandard Pulse Input and Output Circuitry, a 


Beam Switoh for Oscilloscopes and Push—Button 
Memory Circuits. 


This seventh part in this series on ICs was to have 
discussed the uses of shift registers and memories but, 
due to the length of the third part of the SPO article 
and the reduced sige of this issue of CQ-TV, 1t hae been 
decided to postpone these until the next issue of the 
magazine, Instead detaile are given about circuitry 
for handling standard 75 1 pulses, a beameswitching unit 
for an Oscilloscope and push-button memory units. 


Standard SPG Pulses 


Outputs 


Nearly all television equipment has to drive, 
or is driven by, other equipment by means of atandard 
pulses. These are the usual Line Drive, Field Drive, 
Mixed Blanking, Composite Syncs and, in the case of 
colour, Burst Gate and Line Ident. lithe latter two 
being sometimes known as Burst Plag, Y-axis switch, 
PAL switch, ete.) 

In the UK, and many other countries also, these 
pulses have been standardised at 2 volts peak-to-peak 
negative-going into 75 1, so as to feed co-axial cables. 

This is very convenient as far as TTL ICs are 
‘concerned because a 75 9 source when not terminated 
produces 4 volts - and so does a TTL gate. 

Theoretically then,a TTL gate can have 75 {2 
hung on it to give 2-volt pulses, but in practise 
this is not so because the d.c. conditions of the 
IC are upset. It is, however, possible to overcome 
the problem to some extent as was described in CQ-TV 
73, page 11-12. Figure 1 shows = suitable solution 
and thie has been used in the CQ-TV 75 SPG. 

The problem with this method is that two gates 
are necessary and the output is always above earth. 
If a series capacitor were included then the d.c. 
would be removed and so would the excessive loading 
on the gate. This system does in fact work quite 
well and figure 2 shows how it is achieved. Values 
for C and R are given in table 1. 

A series resistor is necessary because the output 
impedance of the gate is less than 75 9 and thus the 


source impedance is made up to 75 0. Unfortunately, 
the gate is still upset to some extent by having such 
& low load resistance to drive and the value of the 
resistance depends on the type of pulse and its 
polarity. 
The d.o.—blocking capacitor value is determined 
by the amount of 'tiit' allowable in the waveform 
at the load and table 1 gives capacitor values for 
alg tilts It will be en that the amount of 
standing d.c. also depends upon the type of pulse. 
The capacitors are rather large for the Longer 
duration pulses as may be expected as the 


is of course our old friend the differentiator. 


For amateur use, therefore, the Teer values ¢ 
reduced to something more convenient without undue 
effect - unless the following unita do not clip the 
pulses! 


Inputs 


External pulse in 
CQ-TV 73 and chief amongst these are the standard 
SPG pulses. The clreuit of figure 4 sho the 
input arrangement necessary to accept standard 
pul and table 2 give 
and reduced (double—terminated) input levels. 

The 10 KX resistor sets the input 
IC to make the input normally high in or 
negative-soing 


rees Were also mentioned 


6 value of C for normal 


for the 


to accept 


lees. The value 


the amount of tilt that can be tol ed 
Excessive tilt causen the gute to turn of 
and high frequency oscillati secur during 
mid-point of s8Sing towards the pulses. 
Table 2 gi o the maximum that | is 

to avoid any o ions. Normally 
the input signal me quarter of 


the normal pulses s ons occur. 

Too large a valua of C is expensive, but it should be 
remembered that if an input arrang: nt 
after a TTL output stage, also he 
the two amounta 
the biggest pos 


hown comes 
macltor, then 
In general, then, 
tors should be used. 


Outputs using two gates 


Two gates in parallel to drive 4 75 2 load are 


better than one gate alone - for the ICs snyway — the 
d.c. conditions are leas severe. When 4 series 
capacitor is used, then the values of the series resis- 
tors become higher than when no capacitor is present. 
This is because the d.c. loading is differant. We 
have juat seen this for the single-zgate output stage, 
but when two gates are used for standard pulses the 
values of the resistors remain constant for each type 
of pulse. (With the exception of Line Ident which, 
because it is a square wave, is more demanding. ) 
Figure 6 gives sll the details for two-gate outputs. 


Fig.l. [2 Outputs - d.c. coupled 


Outputs - a.c. coupled — single-ended 


Wee 


Fe PROTECTION OF GATE OnLy 
~—MAy BE omiTTED IF DESIRED 


Fig.3. iit 


GATE 


Fig.4, [5k Inputs 
+6 
WOT Cc MY CATE 
r 
Sen OK 


FoR PROTECTION OF GATE cAny 
May BE OMITTED IF DesiReD 
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Table i. M Outpute - Values of R and C 


for i $ tilt on longest part of 58 


(Output on Line Ident is only 1.95 Volts) 


Table 2. Q In - Values of C 


to give = output pulses 


625 Max C 
Pulse ay tas lv pithes necessary 


22 nF 


luF 2.2 uF 


(input resistor for Line Ident 1.8 M not 10 kn) 


Fig.5. Oscillations in pulses due to tilt 


Fig.6, 


75 0 Outputs a.c. coupled — double-ended 


The value of C is as shown in Table 1. 


The value of R is 110 2 for L -D,, F.D., M.Bl., 
C.Sy., and B.G, and is 68 for L.I. 


19 


Smee Digita BEAM SwiTCH ONT. 
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T.T.L. DIGITAL MpUTS 


can b 2a73 


fem GRaTicvLe exe” 


SIMPLE DIGITAL BEAM SWITOH 


The problem of comparing several digital pulses 
for relative timing is forever occurring in IC work, 
especially in Television and in particular when SPG 
pulses are being investigated. The following circuit 
provides a simple method of displaying up to four 
DIGITAL waveforms simzltsneously on any oscilloscope — 
digital only,because digital IC gates are used for sase 
of construction. 


The principle ie to rapidly switch between the four 
Signals and at the same time to edd a particular amount 
of d.c. voltage to sach of the signals. This d.o. is 
in effect a Y shift voltage to separate the four traces. 


The four input signals sre selected by means of 
two - input NAND-gates and collected together in a four 
input NAND-gate. The selection pulse comes from a 
ring counter (or shift register). This ie arranged to 
provide a high output from only one bistable at a time, 
by means of the clearing and cross-coupling arrangement. 
When the bistables are cleared they are all made Q-low 
but the cross-coupling ensures that the AQ-output 'high' 
is fed round the rest of the bistables as a ‘high’ - one 
ata time. This provides the circulating selection 
pulse, The system has to be first cleared otherwise 
the waveform fed round depends upon what was in the 
bistables. A push butten provides the simplest way of 
ensuring that the system is cleared properly. 


The repetition frequency must not be locked in any 
way to the input signals snd so a free-running oscillator 
is used to provide the clock pulses for the ring counter. 
Its frequency is not critical but is usually about 10 KHz. 
A choice of frequency enables any pulse frequency to be 
viewed without troutle. 


Pour different d.c. levels are obtained from the 
ring counter by means of the 1 KN, 1.5 KN and 2.7 
resistors to the output point. Note thet tne Q feed 
of'A'is used and the Q feeds of'B' and 'C'. Bistable 
‘D' 4s not used and so its d.c. is zero. ‘The selected 
pulse also goes to the output point via 4 10 Kf resistor 
Which makes its level at the output smaller than the 
Steps between the d.c. levels, Pull-up resistors of 
1 KD are fitted to the outputs of these feeds to ensure 
flat d.c. levels. 


The output waveforms fit between four adjacent 1 om 
graticule lines when the input sensitivity of the 'scope 
is 0.5 volts per centimetre. Number one input is at the 
top and so on down to number four, 


The oscilloscope must be triggered from an input 
source — not the oscillator. Note that because the 
output signal levels are much lower than the normal 
logic levels it is especially important to decouple the 
circuitry properly in order to minimize spikes and rings. 
It should also be borne in mind that the output pulse 
shapes do not necessarily represent the input shapes 
because of the amplitude limiting of the gates, al though 
the durations should not be affected to any great extent. 
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PUSH-BUTTON MEMORY CIRCUITS 


Mechanically latching push-buttons are falling 
out of fashion these days in Television. Instead, 
electronic memory systems are being used. There are 
many ways in which the selection of a push-button can 
be memorised and one of them is by means of digital 
integrated cirouits. The following pieces of circuitry 
show some simple means for doing the job. 


(me problem with normal push-buttons is that the 
contacts ‘bounce’; that is, they mske end break several 


times in rapid succession for both making and breaking 
actions of the switch. 


Fig 7 Simple latching push-button memory. 
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In the first system shown in figure 7 the bounce is 
overcome by the use of 2 monostable which produces a 
25 mp pulse from the first of the bounce pulses and thus 
covers-up the rest. Any one of the push-buttons etarte 
this monostable. It also sets an R-S bistable, but 
whilst it does so, the lesding edge of the 25 ms pulse 
is used to clear all the R-S bistables via a 25 ps 
monostable. The input due to the pushing of the button 
lasts longer than thie clearing pulse and so just one 
of the bistables remains set - the selected ons, The 
time periods involved are not critical and represent «4 
Compromise between e spikey output signal and a long 
period between pushes. Hoth cutputs from each bistable 
have these spikes. There is also another disadvantage 
with this simple system and this is that more than one 
button can be pressed at one time and can result in mora 
than one output at once, 


LONG PUSH 


Fig 9 Spike-free memory system. 


Fig 10 Waveforms for Fig 9. 
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Figure 9 shows a version without output spikes, 
In this, the input signals are taken from R-S bistables 
run from change-over push-buttons. These are set and 
reset by the first bounce and do not respond to further 
pulses to their inputs once set or reset. The 25 ag 
monostable is no longer required. 


Vision Mixing equipment goes a step further with 
the switching cf video in that the switching time is 
arranged to always occur during the field blanking time 
80 as to reduce the visible effects of a video cut. 
This is relatively easy to do with ICs as figure 11 shows. 


The buttons are linked to prevent more than cone 
output being selected at once and every button triggers 


an R-S bistable. The reset input of each of these 
bistables is fed with the trailing-edge of Field Drive. 
The output of each bistable thus never exceeds one 
Field in duration and always ceases with a Field Drive 
pulse trailing edge. A two-input NAND-gate follows 
each bistable and one of the two inputs is Field Drive 
complete and positive-going. Thus for one button 
pressed, one of thete gates provides a negative-going 
Field Drive pulse which triggers both a 25 us monostable 
and another R-S bistable. This pert of the system is 
then as showmm in figures 7 and 8. The output signals 
change with the leading-edge of Field Drive. 
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Figure 12 shows an electrical method of providing 
an interlock, It is intended to fit in the circuit of 
figure 11 at the points 'X'. The action is very simple. 
Initially each gate input is low and all the cross— 
coupled outputs are high because each gate output is high. 
The first input to go high causes that gate's output to 
go low and since avery gate is connected to every other 
gate, 21] the others remain high and cannot te made low. 
An invertor is then required to get the necessary polarity. 
Incidentally, thie circuit forms the basis of a panel 
game priority selection system — the first to press the 
button Wins and locks out his opponents. 


Fig 11 Switching during Field Blanking time. 


Fig 12 Interlock using gates. (Pome X ms Fig i) 
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Corrections and additions to previous parts 
Part 6 (OQ-TV 76):- 


Figure 5. If C is 1 nF the pulsewidth is 
309 ns, for 10 nF it is 2.5 us. 
Note: The input pulse must be longer than the output 
pulse desired by about three times. 


Figure 10. With the values given, the time 
for recovery is 10 ms which may not be long enough 
for some switches — increase the 1 MM resistor to 
suit. The puise width is about l ys. The circuit 
works more reliably if the values are changed to 
1M, 22 nF and 4709, ‘This gives pulses of some 
2 pe width with a 40 ms recovery time. The trailing 
edge of the pulse with sither system has a slope. 


Figure 13. 47 nF gives 25 ys and the formula 
should be approximately 500 ns/nP 


Figure 14, 2,2 n¥ gives 14.5 ps 


Figure 16. ‘The 39 nP is better as 47 nF and 
the 1.5 pF as 1 pF, but both velues are alright as 
shown. 


Figure 17. There ie a timing error in B and C. 
The 120 ps monostable is triggered by positive-going 
edges and so the start-time should be at the trailing 
edge of the pulse shown and not the leading edge. 
Similarly, the trailing edge of the waveform shown 
in B and C should start from the trailingeedge of 
the input pulse after the 45 ys arrow. 


Figure 18. The top monostable timing capacitor 
value is correct at 2.2 nF but the lower one should 
be 470 pF 

Pigure 20. There is a timing error in the 


120 ps waveform. It should start at the leading 
edge of the pulse above it. (4-line earlier) 
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Miodulator 
Power Supplies. 


The modulator designed and developed 
by Dave Mann G60U0/T and John Ware G6RSA/T and 
published in C Q - T V 60 required a power 
supply producing the slightly unusual rails of 
-i2 volts and -150 volts. The circuit below 
was therefore developed, in conjunction with 
G6SDB/T, in order to provide the modulator 
with its own permanent power supply. 


FURTHER NOTES ON THE G6QU0/T MODULATOR 
by Brian Kennedy GOAGT/T 


Whilst no originality is claimed for 
the circuitry, it does work well with the 
modulator, giving very acceptable resulte and 
is presented here in case it may be of some 
use to members who were contemplating construc- 
tion of the modulator but were stuck for a 
Suitable power supply. 


150v stabilised power supply unit 


BY 100 etc. 


15K 3w 


12v. stabilised power supply unit 


IN 4000 etc. 
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NOTICE TO CONTRIBUTORS 


Members wishing to contribute material 
for publication are asked to note the following 
details. 

Articles may be type or hand written, 
and should be no longer than 1500 words; if 
longer, they should be divided into separate 
parts. 


Drawings or diagrams should be in 
black ink on white paper 10 inches wide up to a 
maximum depth of 14 ins. 


Photographs should be semi-matt EN- 
print or postcard size. 


Articles are invited on all subjects, 
in particular those of amateur constructional 
interest. Please send your material to the 
Editor C Q - T V (address on page 1) in a stout 
cardboard backed envelope. Material will only 
be returned if requested. 


POSTBAG 


May I thank those of you who sent Christmas 
cards very much indeed for your kind thoughts. 


Brian Kennedy G6AGT/T of Stourbridge who des- 
igned the power supplies printed on page 22 
hae written to say how indebted he is to David 
Taylor G6SDB/T for his help in preparing the 
circuits. May we thank you both for letting 
us have the resulte of your work. 


R, ates G3MGC of Stroud, Gloucester was 
80 n his praise of C Q - T V when he 
wrote recently that we were quite embarrassed! 
Thanks for your support, OM; and it's nice to 
know that not everyone resents the subscription 
increase. G3MGC is yet another S S T V enthu-~ 
siast - you will all be outnumbering the 

fast scan people if you increase at this ratel 


Peter Whitton of Manchester should by now be 
@ member (if the form we sent his got through 
the Christmas rush!) and is building, like 
many others, the C Q - T V SPG. He hopes at 
sometime in the future to build a telecine 
channel to go with his vidicon camera, and he 
has already built a vision mixer. Good luck 
with all your projects, Peter. 


Eric Cheer of Chichester in Sussex has spent some 
time building up his dual standard CCTV systes, 
and for a self confessed "newcomer" seems to have 
done very well. He has built the equipment into 
two 19" racks using commercial, ham and home- 
grown gear. There is a valve SPG, a VHF oscillator 
two monitors {a 17" and a 14) and a vidicon 
camera using hybrid circuitry. Eric has had 

some trouble winding coils for this camera to 

suit his valve circuit and would be grateful 

for some help, if anyone nearby could assist. 


John Tanner G6NDT/T now living in Andover announ- 
ces that he is back on the air on 70cm. Our 
stalwart ex-secretary has reappeared with 100 
watts vision and has been received already by 
several members. Welcome back John ! 


Martin Allard GAEM/T of Brentwood, Essex has 
sent a note which should prove useful. Mullard 
varicap UHF tuners are now available and, most 
important, they will tune down to 70cm. without 
modification. They have very good noise fig- 
ures as well. Thanks for the gen, Martin. 


H.A.A. Grimbergen PAOLQ of Leiden in the Nether- 
lands wrote to us at Christmas wishing all 


members the seasons greetings. Glad you look 
forward te C Q - T V 60 much OM. PAOLQ en- 
closed some details of his RTL logic PAL sync 
generator and test waveform generator. The 
master oscillator runs at 4MHz and the colour 
subcarrier frequency is also controlled directly 
by the M.0. Sounds a good design. 
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nica” J. BIRKETT * Ucn” 
Tel: 20767 


VHF COUNTERS (Divide by 2) operating up to 500MHz in 8 Lead to 5 
can. Price £1 each with details. 

STANDARD MIDGET 25pi Air Spaced Pre-Sets. 8 for 30p 16 for 50p. 
DUAL NPN 300MHz transistors with suggested circults for use as Silicon 
Controlled Switch or Programmable Unijunction Transistor. 12p each, 5 
for 50p, 12 for 90p. 

X BAND GUNN DIODES @ £1.50, J BAND GUNN DIODES @ £1.50. 
SUB-MINIATURE ARDENTE 2 pole 5 way 2 bank ROTARY SWITCHES 
(@ 22yp each. 

14 Lead Dual in Line NPN Transistor Package containing one matched pair 
plus 3 single Transistors all 60OMHz untested with circuit 5 for 50p. 

RCA 115 watt Silicon NPN Power Transistors type 40363 ( 40p. 1000pt 
Disc Ceramics 50 volt or 500 volt working 15p doz. 

SPRAUGE PNP 900MHz TRANSISTORS type 2N 3321 unmarked 


Tip each 7 for 30p 12 for 40p. 


COMMUNICATION SERIES of |.C's for experimental use only consisting 
of 1» R.F., 3% LF., 2% VOGD, 2 AGC,1 © Headphone Amplifier, 
2 x Double Balanced Modulators, 1 * Mixer, The 12 untested |. C's for £2.75. 
Separate I.C's available (@ 25p each. 


2.25 watt 12 volt ZENER DIODES unmarked 6 for 20p. 

SUB-MIN AIR-SPACED Spf TRIMMERS (@ 8p each. 

HIGH SPEED DUAL COMPARATORS 30p each) with circuit, 

5S.G.S. NPN 600MHz TRANSISTORS lype BF 160 (7 Tip. 
SUB-MINIATURE PRE-SETS 200 ohm, 5K, 500K, 1 meg. Sp each. 10 for 
40p. 

MULLARD BFW 10 FET @ 25p each 5 for £1. 


200 untested Silicon Transistors, SCR's, TRIACS, DUAL EMMITTER 
CHOPPERS All mixed 60p per 200, 


INTEGRATED CIRCUIT similar to UL 914 (type SP 322) 15p each, 
400 P.I.V. 3. amp S.C.R's @ 42p each. 


GENERAL PURPOSE M.O.S. P CHANNEL FET with application sheet 
10p each, 


STOP PRESS 


The provisional date for the 1972 Convention has 
been set as Saturday September 16th. More de- 
tails, including a registration form, will be 
published in the next issue of C Q - TP Ve 


BA TC COMMITTEE 


Mr. A. Moore has offered his resignation from 
the Committee due to pressure of work. We wish 
to thank Adrian for his work whilst serving as 
a member for the last two years, since his 
election at CAT-70. 


ERRATA 


In the "I.C. Character Generator” by G6ABE/T in 
C Q-TV 74 the inputs to the DTL binaries were 
shown as the JX terminals. When using TTL (e.g. 
the 7476 I.C.) it should be noted that the 'Set' 
and 'Clear' terminals should be used. We apolo- 
gise for any confusion this omission may have 
caused to members building this unit. 


CLUB CONSTITUTION 


Item Six of the current Club Const- 
itution reads as follows; 

"The Committee of the Club shall] con- 
sist of the Officers of the Club, namely, the 
Chairman, Secretary, Treaeurer and Editor, (all 
of which are honorary appointments), together 
with not more than five elected members. All 
committee members shall retire at each General 
Meeting and be elirible for re-election." 


As it stands at present this rera- 
graph of the Constitution, if anplied to the 
letter, can only restrict the expansion and 
smooth running of the Club, as at present the 
committee work of the Club is being shared by 
some fourteen members. Your committee therefore 
recommends that Item Six of the Club Constitution 
should be amended to read as follows; 

"The Committee of the Club shall con-= 
sist of the Officers of the Club, namely, the 
Chairman, the Secretary, the Treasurer and the 
Editor € Q - T V, together with any others the 
Committee shall deem necessary (all of which are 
honorary appointments), together with not more 
than fifteen elected members. All officers and 
committee members having been in office for two 
sessions (i.e. approximately four years) must 
retire, but shall be eligible for re-election. 
The Committee shall have the power to co-opt 
members of the Club to serve as officers or ss 
committee members, but all such co-opted members 
shall be required to retire at the next General 
Meeting. A minimum of half of the officers and 
half of the elected members shall retire at 
each General Meeting." 


During the next General Meeting of 
the Club, which will be held at the 1972 
Convention, members will be asked to vote for 
or against this amendment. Your committee hope 
that you will approve of the change which 
recognizes the growth which has taken place 
within the Club, and whilst maintaining a 
democratic position it will enable your comm- 
ittee to pian more for the future by removing 
the requirement for the whole Club Administration 
to retire en bloc at every General Meeting. 


Any member who does not have a full 
copy of the Club Constitution may obtain one 
by sending a stamped addressed envelope to 
the Club Chairman (address on page 1) together 
with any comments or further ideas which you 
may have. 


ADVERTS 


THE BRITISH AMATEUR TELEVISION CLUB 


ADVERTISING RATES 
Trade 


Back cover: £12 
Full page : £10 
Half page : £6 


Private Small ads 
10p per line (Free to Members of BATC) 


IS THERE ANYTHING YOU WANT? 

If there is why not write to the Club Equipment 
Registry (the address is on page 1). This is a 
service for members who have surplus equipment 
to dispose of, and for those who have definite 
requirements - we put buyers and sellers in 
touch with each other. There was a form on 
which to list your details in C Q- TV 74, 

and reprints are available from the Registry. 


WANTED 

3" electrostatic c.r.t. suitable for a slow 
scan monitor. 

R. M. Russel G3MGC 

Windsoredge Cottage 

Windsoredge 

Nailsworth 

Stroud 

Glos. 

GL6 ONP 


WANTED 

One of the following c.r.t.s 
3FP7 3ACP7 or SABP?. 
J Martin 

14, Upper Mead 

Bromley Cross 

Bolton 

Lancs. 


FOR S&LE 

Accumulated goodies in a pre-wedding clear out. 
Includes Crystal filters, Pin diodes, H.V. Rec- 
tifiers, rf power transistors, a couple of 
MA4060 Varactors, and a lot more. 

Send a stamped addressed envelope for a 
complete list to: 

B. G. King G6AFR/T 

36, Upper Park 

Harlow 

Essex. 


FOR SALE 


Parts for colour monitor:- 

a) Valve scan unit, correct yoke, convergence 
inductors and most pots for converfence 
board and HT smoothing choke. 


b) 19 inch colour tube (blue low but useable). 


c) All video and sync separator boards from 
Pye 19 inch monitor. 


a) Working PAL decoder (Pye version of BBC 
circuit) 


The lot for £50 o.n.o. 

Buyer collects. 

Also 21 inch Cintel monochrome monitor. 405- 
525-625, modern, very clean condition £20. 


T.W. Mitchell 

30, Old Farm Close, 
Hounslow, 

Middx. TW4 7AB 
Phone 01-572 1510 


FOR SALE 


1" vidicon tube, Japanese integral mesh type. 
This tube is not guaranteed as it is ex-equip- 
ment, but will give a picture which is perf- 
ectly good enough for setting up purposes. 
Price £3.50 

A.M. Hughes, 

93, Fleetside, 

West Molesey, 

Surrey. 


KT8 ONQ 


PLEASE MENTION CcQ-TV WHEN 


REPLYING TO ADVERTISERS . 


COVER PHOTO 

Signals received off air from G6NOX/T Jeremy 
Royle at CAT-70, the last BATC Convention 
held at Cambridge. This year's Convention 
will be held in London. 


Ciub Sales Price List 


Camera Tubes: English Electric P&49 Amateur grade 
E.M.I. 9667 Amateur grade 
9728 Amateur grade 
(non separate mesh) 10667 Amateur grade 
43 inch Image Orthicon 9564 or 9565 
(older "sticky" target type) 


ex studie vidicons, as available 


Vidicon Deflection and Focus Coil Assembly 
Vidicon Sockets (paxolin) 
'Ct-Mount in aluminium for use with cine lenses 


Lapel badges 
Lapel badges with call-sign (tc order only) 


Adhesive emblems (for decorating gear with Club badge) 
Windsereen stickers 


5.A.T.C. Reporting Chart. A visual scale of video noise 
Noteraper and envelopes (100 sheets) 


Filmetrips of C Q- TV. 10 copies on each film 
(Please state which decade you require, ie. 31-40, 41-50 etc) 


Please send cash with orders to: 
BeA.T.C. Club Sales, 

‘"Kyrles. Cross", 

Peterstow, Ross-on-Wye, 
Herefordshire. 


JOIN BeA.T.C. AND READ CQ-TV REGULARLY 


£10.50 
£10.00 
£10.00 
£8.00 


£10.00 
£5250 


£6.50 
17D, 
50p 


20p 
30p 


8p 
6p 


The Membership Secretary will send you an application form on request - ask for some 


for your friends too! 


For an annual subscription of only £1.00 you receive this journal quarterly, can buy 
cost-price amateur tv gear from Club Sales, and at tho same time belong to an inter- 


nationally known British association dedicated to the cause of amateur tv. 


So why not join now? 


FOR SALE 


Phillips Video Tape Recorder Model BT2610, just 
checked and serviced by the manufacturers. 
Price £190 o.n.o. 

Admiralty B4OD (FSK model), re-valved with man- 
ual, extension speaker, a trolley/stand and 
30ft. vertical aerial. 

Price £35 o.n.o. 

Michael F. Cullen 

3, Athelstan Road, 

Harold Wood, 

ESSEX, 

RMS OQB 


FOR SALE 


A quantity of new 25mm 71.8 fixed aperture (i.e. 
no iris) lenses with focus adjustment on 0 
mount. 

Price £7.50 

M. Sparrow 

64, Showell Lane, 


FOR SALE 


Lighting stands ex USAF. 

Price £5 each. 

In almost new condition. Extend from 48 ins. 
to about 10ft. in three sections made of 2 ins. 
o.d. aluminium with three folding 350 ins. legs, 
each with a removeable alloy shoe. Complete 
with locking screw and } ins. x 2 ins. x 5ft. 
steel mounting plate at top. 


[ 


*+¢" folded 


| 


\ 


Also computor swivel wheels, each will take a 
ton or two. From 25p to 3573p each. 

Vr. Jamieson, 

Blue Coat School, 


Liverpool 
ee re? LI5 9EE : 
READ 
TO KEEP IN TOUCH WITH 


AMATEUR TELEVISION ACTIVITIES 
THROUGHOUT THE WORLD 


